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The role of smartphone addiction and family
dynamics in sleep quality among earthquake-
affected adolescents

Fedli Emre Kilic', Osman Kiiciikkelepce?” and Fatma Sena Konyalioglu?

Abstract

Background Smartphone addiction is increasingly prevalent, particularly among younger individuals, and has
been linked to poor sleep quality. This study aims to assess the effects of smartphone addiction, usage time, socio-
demographic factors, relationship with parents, parents’'smartphone usage duration, and earthquake-related
experiences on sleep quality among adolescents in the earthquake-affected Kahta district of Adiyaman, Turkey.

Materials and methods A cross-sectional study was conducted between June 1st and July 31st 2024 with 394
adolescents aged 12 to 18. Data were collected using a questionnaire that included socio-demographic variables, the
Pittsburgh Sleep Quiality Index (PSQI), and the Smartphone Addiction Scale.

Results The prevalence of smartphone addiction was 57.9%, while 66.2% of participants had poor sleep quality.
Adolescents using smartphones for more than two hours daily had a higher frequency of poor sleep quality
(p=0.024). Parental influence was significant: participants whose mothers used smartphones for more than one hour
daily had a 2.03 times higher risk of poor sleep quality (p=0.022). Adolescents with poor relationships with parents
had a significantly higher risk of sleep disturbances (p <0.001). Additionally, those who experienced intense fear
during the earthquake or lost loved ones showed significantly worse sleep quality (p=0.007).

Conclusion Smartphone addiction and prolonged usage are strongly associated with poor sleep quality among
adolescents. Maternal smartphone use, affects adolescent sleep. Moreover, traumatic experiences related to

the earthquake, such as fear and loss, significantly worsen sleep quality. These findings highlight the need for
interventions addressing both smartphone addiction and family dynamics to improve sleep health in disaster-
affected adolescents.
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Introduction

Earthquakes are one of the natural disasters that can
lead to devastating effects. On February 6, 2023, earth-
quakes with magnitudes of 7.7 and 7.6, centered in
Kahramanmaras, have been described as one of the most
significant disasters in recent times. These earthquakes
affected a vast area, including southeastern Turkey and
northern Syria [1]. According to official statements, more
than 50,000 people lost their lives in Turkey, and over
115,000 were injured [2]. The province of Adiyaman was
among the severely affected areas. Although the destruc-
tion and loss of life in Kahta, a district of Adiyaman, were
less affected than the central district, this district also
experienced the earthquake and received a large influx
of migrants from the central province afterward. Ado-
lescents who experience extraordinary events like earth-
quakes are often more affected than adults. One of the
most common issues faced by adolescents after an earth-
quake is sleep problems [3].

Sleep is one of the most fundamental physiological
needs and significantly impacts individuals’ quality of
life and health [4]. From infancy, sleep plays a critical
role in the growth and development of adolescents [5].
Therefore, adequate and quality sleep is essential for a
healthy life. School-aged children need 10-11 h of sleep,
adolescents require 9-10 h, and adults need 6-8 h [6, 7].
Sleep quality is determined by sleep duration, time taken
to fall asleep, the number of nighttime awakenings, and
the depth and restfulness of sleep [8]. Sufficient and high-
quality sleep has been proven to positively affect physi-
cal health, mental health, and cognitive and behavioral
functions [9]. Insufficient and poor-quality sleep can lead
to daytime sleepiness, inattentive behaviors, accidents,
immune system disruptions, and psychosocial issues
[10, 11]. Additionally, factors such as age, gender, socio-
economic status, various medical problems (sleep apnea,
depression, anxiety, etc.), smoking, alcohol, caffeine, sub-
stance use, nutrition, physical activity, and stress, along
with the excessive use of technological devices (televi-
sion, phone, computer, etc.), have been shown to impact
sleep quality in recent years [10, 12 Studies indicate that
smartphone, internet, and social media addiction nega-
tively affect sleep quality [4, 13, 14, 15, 16].

With advancing technology, the use of smartphones
has significantly increased and continues to rise [17].
According to data from the Turkish Statistical Institute
(TUIK) in 2021, it was found that the frequency of smart-
phone use among adolescents in Turkey was 64.4% [18].
While smartphones offer fast and easy communication,
easy access to information, efficient time management,
and socialization, excessive use can result in smartphone
addiction (SBA) [19, 20]. Although there is no official def-
inition of smartphone addiction, it is generally described
in the literature as a type of behavioral addiction where
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the use of smartphones disrupts daily life [16]. Smart-
phone addiction can lead to numerous physical, social,
and psychological problems, one of which is poor sleep
quality, as demonstrated in various studies [4, 19, 20, 21].

Family-related factors influencing adolescents’ sleep
quality is an expected phenomenon that has been
explored in numerous previous studies. Research con-
ducted in Italy and the United States has shown that ado-
lescents who maintain more positive relationships with
their families have significantly higher sleep quality and
longer sleep duration [22-23]. In a study from Canada,
adolescents experiencing more stressful relationships
with their parents were found to have shorter sleep dura-
tion [24]. Another study during the COVID-19 pandemic
demonstrated a correlation between familial support
and adolescents’ sleep quality and duration [25]. Given
that adolescence is a period in which individuals prepare
for adulthood yet remain dependent on their families,
it is unsurprising that family relationships impact sleep
quality.

The technological era in which we live affects our
lives. Additionally, experiencing extraordinary events
such as earthquakes can alter individuals’ lives and hab-
its. Numerous studies have demonstrated that mental
health disorders, including post-traumatic stress disor-
der (PTSD), depression, and anxiety disorders, are more
prevalent among adolescents residing in disaster-affected
areas [26, 27, 28]. This increased prevalence has been
associated with factors such as the loss of loved ones or
family members, the fear experienced during the disaster,
the displacement caused by damage to residences, and
the subsequent changes in living environments, schools,
and social networks. Adolescence is a critical period
when the foundations of an individual’s future physi-
cal, mental, and social well-being are laid, and habits
formed during childhood and adolescence can influence
the rest of life [29]. Intervening in these habits during
this period can contribute to a more effective, produc-
tive, and healthy adulthood. From this perspective, this
study aimed to examine how adolescents’ smartphone
use, earthquake-related experiences, sociodemographic
characteristics, family relationships, and the duration of
smartphone use within the family relate to adolescents’
sleep quality. Rather than examining how these variables
interact, this study focused on how each affected adoles-
cents’ sleep quality. The present study holds particular
value as it explores an under-researched aspect of mental
health problems in earthquake-affected region, contrib-
uting to the limited body of literature in this field.

Materials and methods

Study design and participants

This cross-sectional study was conducted in schools
in the Kahta district of Adiyaman, located in the
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Southeastern Anatolia region of Turkey, between June
15th and July 31st, 2024. The study population consisted
of school-aged adolescents aged 12 to 18 who expe-
rienced the earthquake in Kahta, Adiyaman. For the
sample, three schools were selected from middle and
high schools in three different regions of the Kahta dis-
trict. Adiyaman is a province located in the Southeastern
Anatolia region of Turkey, with a population of around
600,000. Kahta, with a population of about 100,000, is
the largest district in the province and serves as a cen-
ter for nearby smaller districts. For this study, one middle
school and one high school were selected from the dis-
trict’s northern, southern, and eastern parts. Because
the district’s western part is still under development, no
school was chosen from that area. The aim was to create
a sample that represents the district as a whole. The total
number of students at the selected middle schools ranged
from 600 to 700, with 20 to 24 classes. The total number
of students in the high schools was between 800 and 900,
with 30 to 35 classes. In Turkey, middle school lasts four
years; however, because the first two grades fell outside
the target age range, only 7th and 8th graders were invited
to participate. Six classes were randomly selected from
the middle schools, yielding 145 students, of whom 129
agreed to participate. High school also spans four years
in Turkey. Twelve classes were randomly selected from
the high schools, reaching 308 students, and 278 agreed
to participate. Twelve individuals were excluded from
the study because they had not experienced the earth-
quake, and one person was excluded due to an epilepsy
diagnosis. Random classes were chosen from the selected
schools. After providing the necessary information, the
questionnaire and consent forms were distributed to the
students so they could obtain consent from their fami-
lies. Face-to-face administration of the questionnaires
was conducted with participants whose families—and
the students—agreed to participate. The researchers were
responsible for informing the participants and oversee-
ing the completion of the questionnaires. Because of
the study’s cross-sectional design, a sample size reflect-
ing the entire population was not calculated. However,
the minimum sample size for the study was calculated
as 334 using the G*Power 3.1.9.7 software with a Type I
error (a error) of 0.05, an effect size of 0.5, and a power
(1-B error) of 99%.* To account for potential data loss, the
target was increased by 10%, aiming to reach at least 367
participants. Participants who had a smartphone with
an active internet connection and whose parents pro-
vided verbal and written consent for their participation
were included in the study after obtaining verbal consent
from the participants. Individuals who were not present
in Adiyaman during the earthquake, those diagnosed and
receiving treatment for neurological disorders such as
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epilepsy that could disrupt sleep, and non-Turkish citi-
zens were excluded from the study.

Data collection tools and process
The participants completed a questionnaire developed
based on a literature review. The questionnaire com-
prised 54 questions divided into three sections. The first
section included questions about socio-demographic and
earthquake-related characteristics (age, gender, school
performance, daily exercise, place of residence, relation-
ship with parents, parental education, parental employ-
ment, family income, marital status of parents, number of
siblings, total number of smart devices in the household,
daily smart device usage time of the individual, mother,
and father, location during the earthquake, presence
of a family member trapped under the rubble, loss of a
relative in the earthquake, post-earthquake relocation,
current place of residence, and level of fear experienced
during the earthquake). The number of smart devices in
the household was presented as a multiple-choice ques-
tion with five options: 0, 1, 2, 3, and 4 or more. The ques-
tion regarding the relationship with parents was also
presented as a multiple-choice question with the options:
very good, good, average, poor, and very poor. The fear
experienced during an earthquake was assessed with
three options: not afraid, afraid, and very afraid. Daily
smart device usage was presented with five options: less
than 1 h, 1-2 h, 3-4 h, 5-6 h, and more than 6 h. This
section consists of questions created explicitly by the
researchers for this study. The answers were presented
in a multiple-choice format to simplify statistical evalua-
tion, and participants were asked to select the responses
that best suited to them. The second section included the
Pittsburgh Sleep Quality Index, and the third included
the Smartphone Addiction Scale. Data were collected
through face-to-face interviews with students from mid-
dle and high schools in Kahta who agreed to participate.
The Pittsburgh Sleep Quality Index (PSQI) was devel-
oped by Buysse et al. in 1989 to assess individuals’ sleep
quality over the past month [8]. The scale consists of 24
questions, 19 of which are self-reported. The remaining
five questions are answered by a spouse or roommate,
if applicable, but are not included in the scoring. Seven
components are derived from questions scored between
0 and 3: subjective sleep quality, sleep latency, sleep dura-
tion, habitual sleep efficiency, sleep disturbances, use of
sleep medication, and daytime dysfunction. The scores
from each component are summed to obtain a total
score ranging from O to 21, with higher scores indicat-
ing poorer sleep quality. A score greater than 5 indicates
poor sleep quality. The Turkish validity and reliability
of this scale were established by Agargiin et al. in 1996
[10]. The scale has not been specifically adapted for ado-
lescents; however, because most studies in the literature
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have employed the Pittsburgh Sleep Quality Index, this
scale was selected. In the study by Buysse et al., Cron-
bach’s alpha was 0.83, while in the study by Agargiin et
al,, it was 0.80 [8, 10]. In this study, Cronbach’s alpha was
calculated as 0.69.

The Smartphone Addiction Scale was developed by
Kwon et al. in 2013. The original scale consists of 33
items, and a short version with 10 questions on a 6-point
Likert scale (1: strongly disagree, 6: strongly agree) was
created for use with adolescents [19, 30]. The Turkish
adaptation of the short version was carried out by Sata
and colleagues in 2017, and the short version was also
used in this study [24]. The total score ranges from 10 to
60, with a score above 29.5 indicating smartphone addic-
tion. In the original scale, Cronbach’s alpha was 0.91; in
the Turkish adaptation, it was 0.90 [30, 31]. In this study,
Cronbach’s alpha was calculated as 0.88.

Ethical approval

Ethics committee approval was obtained from the Non-
Interventional Research Ethics Committee of Firat Uni-
versity, with a decision dated 06.06.2024 and numbered
2024/9-30. Before starting the study, ethical approval
and official permission were obtained from the rel-
evant schools in Kahta. Written and verbal consent was
obtained from all participants’ parents, and the study
followed the principles outlined in the Declaration of
Helsinki.

Clinical trial number: not applicable

Statistical analysis

Statistical analyses were performed using SPSS (Statisti-
cal Package for Social Sciences; SPSS Inc., Chicago, IL)
version 25. Descriptive data were presented as n (%)
for categorical variables and mean +standard deviation
(mean + sd) for continuous variables. The normality of the
distribution of continuous variables was assessed using
the Kolmogorov-Smirnov/Shapiro-Wilk test and visual
methods (histograms and probability plots). For con-
tinuous variables that did not follow a normal distribu-
tion, the Mann-Whitney U test was used for comparisons
between two independent groups, and the Kruskal-Wal-
lis test was used for comparisons among more than two
groups. Chi-square analysis was applied to compare cat-
egorical variables. Bonferroni-adjusted post-hoc analyses
were conducted for significant comparisons among more
than two groups. The relationship between non-normally
distributed continuous variables was assessed using
the Spearman correlation test. In evaluating the factors
affecting poor sleep quality, variables with a p-value less
than 0.1 in the univariate analyses were included in the
multivariate logistic regression analysis. Before includ-
ing the variables in the model, it was checked whether
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there was a multicollinearity problem by examining
whether their correlation coefficient exceeded 0.6. Model
fit was assessed using the Hosmer-Lemeshow test, and
the results of the analysis were presented as odds ratios
(OR) and confidence intervals (CI). A p-value of <0.05
(p<0.017 in Bonferroni-adjusted post-hoc tests) was
considered statistically significant.

Effect sizes were also assessed to gauge the strength
of the associations. For Spearman’s rho, Cohen’s (1988)
guidelines were followed, with coefficients of approxi-
mately 0.10, 0.30, and 0.50 representing small, medium,
and large effects, respectively. For odds ratios, the rec-
ommendations of Chen, Cohen, and Chen (2010) were
used, where ORs of about 1.5, 2.5, and 4.0 indicate small,
medium, and large effects, respectively [32, 33].

Results

394 adolescents participated in the study, with 196
males (49.7%) and 198 females (50.3%). The average age
of the participants was 15.8+1.5 years (min: 12, max:
18). Among the participants, 250 (63.5%) reported hav-
ing four or more smart devices in their homes, and 279
(70.8%) indicated using smart devices for three hours
or more per day. Additionally, 96.7% of the participants
were inside a building during the earthquake, and 80.2%
had either themselves or a family member trapped under
the rubble. Furthermore, 40.1% of the participants lost a
relative in the earthquake, and 10.4% lived in a container
home. The frequency of smartphone addiction among
participants was 57.9%, while the frequency of poor sleep
quality was 66.2%. Other descriptive characteristics of
the participants are presented in Table 1.

In this study, the dependent variable was the sleep
quality score, while the independent variables included
smartphone addiction, sociodemographic characteristics,
questions indicating the extent of earthquake impact,
family characteristics, and smartphone use within the
family.

Among the participants, those with poor sleep quality
had a higher mean age than those with normal sleep qual-
ity (z = -2.62, p<0.009). Participants with poor school
performance had higher sleep quality scores (indicating
worse sleep quality) than those with good school perfor-
mance (x*(1) =12,28(2), p=0.002). The sleep quality score
(z=-4,84, p<0.001) and the frequency of poor sleep qual-
ity (x*(1)=20,32(1), p<0.001) were significantly higher
among those with poor or average parental relationship
status compared to those with good relationships. Par-
ticipants whose parents were married had significantly
lower sleep quality scores ((z=-3,69, p <0.001) and a lower
frequency of poor sleep quality (x*(1) =8,99(1), p =0.003)
compared to those whose parents were separated. Par-
ticipants whose mothers used smart devices for less
than one hour daily had a lower frequency of poor sleep
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Table 1 Descriptive characteristics of participants (n=394)
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Variables n (%) / MeanxSD
Gender Male 196 (49.7)
Female 198 (50.3)
Age 158+15
School performance Good 216 (54.8)
Average 125 (31.7)
Poor 53(13.5)
Daily exercise (in the past month) None 162 (41.1)
Less than one hour 115(29.2)
More than one hour 117 (29.7)
Place of residence City center 60 (15.2)
District center 275 (69.8)
Rural areas 59(15)
Relationship with parents Good 210 (53.3)
Average 132 (33.5)
Poor 52(13.2)
Mother's education level Middle school or below 244 (61.9)
High school or above 150 (38.1)
Father’s education level Middle school or below 149 (37.8)
High school or above 245 (62.2)
Mother’s employment status Unemployed 269 (68.3)
Employed 125 (31.7)
Father's employment status Unemployed 57 (14.5)
Employed 337(85.5)
Family income Less than expenses 0(27.9)
Equal to expanses 169 (42.9)
More than expanses 115(29.2)
Parental marital status Married 346 (87.8)
Separated 48(12.2)
Number of siblings 0-1 39(9.9)
2-3 172 (43.7)
4 and above 183 (46.4)
Total number of smart devices in the home 0-1 10 (2.5)
2-3 134 (34.0)
4 and above 250 (63.5)
Mother’s daily smart device usage Less than one hour 115(29.2)
1-2h 41(35.8)
3 hand more 138 (35)
Father’s daily smart device usage Less than one hour 76 (19.3)
1-2h 132(33.5)
3 hand more 186 (47.2)
Adolescent’s daily smart device usage Less than one hour 46 (11.7)
1-2h 69 (17.5)
3 hand more 279 (70.8)
Location during the earthquake Inside a building 381(96.7)
Outside a building 13(3.3)
Him/herself or family member trapped under rubble Yes 78(19.8)
No 316 (80.2)
Loss of a relative due to the earthquake Yes 158 (40.1)
No 236 (59.9)
Post-earthquake relocation Yes 121 (30.7)
No 273 (69.3)
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Table 1 (continued)
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Variables

n (%) / Mean+SD

Current residence

Level of fear during the earthquake

Smartphone addiction score / Addiction status
Sleep quality score / Poor sleep quality

Own home 241 (61.2)
Rented/Relative’'s home 112 (284)
Container 41 (104)
Not afraid 23(5.8)
Afraid 115(29.2)
Very afraid 256 (65)

325+11.9/228(57.9)
7.1+35/261(66.2)

quality than those who used them for one hour or more
(x*(1)=5,69(1), p=0.017). The participant’s daily smart
device usage of more than three hours was associated
with a lower frequency of poor sleep quality compared
others (x*(2) =7.49(2), p=0.024). The frequency of poor
sleep quality was higher among participants who had a
family member trapped under the rubble (x*(1) =6,22(1),
p=0.013) and those who lost a relative in the earthquake
(x*(1)=7,19(1), p=0.007). Participants who were not
afraid at the time of the earthquake had a higher fre-
quency of poor sleep quality than those who were very
afraid (x*(1) =10,03(2), p=0.007) (Table 2).

Among those identified as not addicted, 43.4% (72 indi-
viduals) reported normal sleep quality while 56.6% (94
individuals) experienced poor sleep quality—a difference
that was statistically significant (x*(1)=11.865, p=0.001).
In contrast, within the addicted group, only 26.8% (61
individuals) had normal sleep quality compared to 73.2%
(167 individuals) with poor sleep quality. Moreover, the
median smartphone addiction score was significantly
higher in participants with poor sleep quality [34.0
(range: 10.0-60.0)] than in those with normal sleep qual-
ity [29.0 (range: 10.0-57.0)], as indicated by the Mann—
Whitney U test (z = -4.411, p<0.001).

Among participants, Spearman correlations were cal-
culated to examine the relationships between various
dimensions of sleep quality and both age and smartphone
addiction scores. The total sleep quality score was sig-
nificantly positively correlated with age (rho(394)=0.142,
p=0.005, mild effect) and with smartphone addiction
(rho(394) =0.250, p <0.001, mild effect). Similarly, subjec-
tive sleep quality showed significant correlations with age
(rho(394)=0.120, p=0.017, mild effect) and with smart-
phone addiction (rho(394) =0.251, p<0.001, mild effect).
While sleep latency was not significantly correlated with
age (rho(394)=0.027, p=0.590), it was significantly cor-
related with smartphone addiction (rho(394)=0.128,
p=0.011, mild effect). Sleep duration did not have sig-
nificant correlations with either age (rho(394)=0.074,
p=0.142) or smartphone addiction (rho(394)=0.040,
p=0.433), and habitual sleep efficiency was also not sig-
nificantly associated with age (rho(394) =0.032, p =0.528)
or smartphone addiction (rho(394)=0.065, p=0.195). In

contrast, sleep disturbances were significantly correlated
with both age (rho(394) =0.129, p =0.010, mild effect) and
smartphone addiction (rho(394)=0.236, p<0.001, mild
effect). The use of sleep medication exhibited significant
correlations with age (rho(394)=0.113, p=0.024, mild
effect) and with smartphone addiction (rho(394)=0.174,
p=0.001, mild effect), and finally, daytime dysfunction
was significantly correlated with age (rho(394)=0.145,
p=0.004, mild effect) as well as with smartphone addic-
tion (rho(394) =0.212, p<0.001, mild effect).

Variables with a p-value below 0.1 in the univariate
analyses were included in the multivariate logistic regres-
sion model. Since the correlation coefficients among
the variables were below 0.6, no multicollinearity prob-
lem was detected. According to the multivariate logistic
regression analysis, the likelihood of having poor sleep
quality increased by 1.20 times (95% CI: 1.02-1.41) for
each one-year increase in age and by 1.04 times (95%
CI: 1.01-1.06) for each one-unit increase in smartphone
addiction score. Additionally, having an average or poor
parental relationship status increased the risk of poor
sleep quality by 2.23 times (95% CI: 1.32-3.74) (Table 3).

Discussion

Smartphone addiction is a growing phenomenon in
the developing world and is being observed in younger
individuals over time. Numerous studies have sought to
explore the relationship between sleep quality and smart-
phone addiction. Many studies have found that as smart-
phone usage increases, sleep quality decreases [4, 14, 16,
34, 35]. Similarly, in our study, those with smartphone
addiction and higher smartphone usage reported poorer
sleep quality. However, the prevalence of smartphone
addiction varies. A study conducted with university stu-
dents in 2024 found the prevalence of smartphone addic-
tion to be 27.5%, while a study conducted with middle
school students in Korea reported this rate as 4.7% [34,
36]. In another study conducted in China in 2024 among
medical students, this rate was found to be 47.5% [37]. In
the present study, the prevalence of smartphone addic-
tion was higher at 57.9%. Another reason for the differ-
ence in smartphone usage frequency is that while Giigli
et al. and Zhang et al. used the original scale’s cutoff
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Table 2 Comparison of sleep quality status and scores according to various characteristics of participants (n=394)
Sleep Quality
Sleep Quality Scores z/ p Normal Poor z/x2(1) p
Median (min-max) X2(1) (n=133) (n=261)
n (%) n (%)
Age - - - 155+1.7 16.0+14 262 0.009"
Gender Male 7.0 (0.0-15.0) -131 0.210" 68 (34.7) 128 (65.3) 015 0.695"
Female 80 (0.0-18.0) 65 (32.8) 133(67.2) m
School Good 7.0 (0.0-180) 1228  0.002™  83(384) 133(61.6) 566 0.059"
Performance Average 7.0 (0.0-18.0) @ 8(30.4) 87 (69.6) m
Poor 90 (2.0-140)° (22 6) 41(774)
Daily Exercise None 80(0.0-18.0) 3332) 019" 0(30.9) 112 (69.1) 113 0.568"
(last month) Less than one hour 7.0 (1.0-16.0) (34 8) 75 (65.2) @
One hour and more 6.0 (0.0-15.0) 43 (36.8) 74 (63.2)
Place of City center 8.0 (0.0-18.0) 336 0.187" 8(30) 42 (70) 170 0428"
Residence District center 7.0 (0.0-18.0) ) 91(33.1) 184 (66.9) @
Rural areas 7.0 (0.0-16.0) 24 (40.7) 35(59.3)
Relationship with  Good 6.0 (0.0-16.0) 484  <0.001"  92(438) 118 (56.2) 2032(1)  <o0.001%
Parents Average-Poor 80(0.0-18.0) 41 (223) 143 (77.7)
Mother’s Educa-  Middle school and below 7.0 (0.0-15.0) -047 0.638" 81(33.2) 163 (66.8) 0.09 0.764"
tion Level High school and above 7.0 (0.0-18.0) 52 (34.7) 98 (65.3) m
Father's Educa-  Middle school and below 7.0 (0.0-16.0) 069 0491 55 (36.9) 94 (63.1) 107 03017
tion Level High school and above 7.0 (0.0-18.0) 78 (31.8) 167 (68.2) m
Mother's Employ- Unemployed 7.0(0.0-18.0) -0.53 0.593" 88(32.7) 181 (67.3) 041 05211
ment Status Employed 7.0(0.0-18.0) 45 (36) 80 (64) m
Father's Employ-  Unemployed 80 (0.0-13.0) -184 0066 14 (24.6) 43 (75.4) 252 01121
ment Status Employed 7.0 (0.0-18.0) 119(353)  218(64.7) m
Family Income Less than expanses 8.0(0.0-16.0) 0.73 0.693" 37(33.6) 73 (664) 0.64 0.726"
Equal to expanses 7.0 (1.0-18.0) @) 54 (32) 115 (68) )
More than expanses 7.0(0.0-18.0) 42 (36.5) 73 (63.5)
Parental Marital ~ Married 7.0 (0.0-18.0) 369  <0.001"  126(364) 220 (636) 8.99 0.003"
Status Separated 9.0 (2.0-18.0) 7(14.6) 41(85.4) m
Number of 0-1 80(0.0-15.0) 176 0415" 13(333) 26 (66.7) 0.76 0.686"
Siblings 2-3 7.0 (0.0-18.0) ) 62 (36) 110 (64) )
4 and more 7.0(0.0-18.0) 58(31.7) 125 (68.3)
Total Numberof ~ 0-1 9.0 (2.0-13.0) 1.80 0407" 2(20) 8(80) 1.14 0.567"
Smart Devicesat -3 7.0 (0.0-16.0) ) 48(35.8) 86 (64.2) @
Home 4and more 7.0 (0.0-18.0) 83(332) 167 (66.8)
Mother’s Daily Less than one hour 6.0 (0.0-18.0) 281(2) 02457 49(42.6) 66(57.4) 6.08 0.048"
Smart Device 1-2h 80 (0.0-14.0) 40(28.4) 101(71.6) @
Usage 3 h or more 7.0 (0.0-18.0) 44(31.9) 94(68.1)
Father's Daily Less than one hour 7.0 (0.0-18.0) 269 0261 31(40.8) 45(59.2) 548 0,065"
Smart Device 1-2h 7.0(0.0-18.0) @ 50(37.9) 82(62.1) (@)
Usage 3'h or more 7.0 (0.0-18.0) 52(28.0) 134(72.0)
Adolescent’s Less than one hour 8.0 (0.0-15.0) 9.94 0.007" 15(32.6) 31(67.4) 749 0.024"
Daily Smart 1-2h 6.0 (0.0-13.0° ) 33(47.8) 36(52.2)° @
DeviceUsage 31, or more 7.0 (00-18.0)° 85(30.5) 194(69.5)°
Location During  Inside a building 7.0(0.0-18.0) -0.37 0712 129 (33.9) 252 (66.1) 0.05 08171
Earthquake Outside a building 7.0 (2.0-10.0) 4(30.8) 9(69.2) m
Him/herselfor  Yes 80 (0.0-16.0) 368 <0.001"  17(218) 61(782) 6.22 0.013"
family member  No 7.0 (0.0-18.0) 116(36.7) 200633 (1)
trapped under
rubble
Loss of a rela- Yes (0.0-18.0) -493 <0.001" 41 (259) 117 (74.7) 7.19 0.007*
tiveduetothe  No 0- 92 (39.0) 144 (61.0) m

earthquake
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Table 2 (continued)

Sleep Quality

Sleep Quality Scores z/ p Normal Poor z/x2(1) p -

Median (min-max) x2(1) (n=133) (n=261)

n (%) n (%)
Post-earthquake  Yes 8.0 (1.0-18.0) -3.85 <0.001" 33(27.2) 88 (72.7) 3.28 0.070"
relocation No 7.0 (0.0-18.0) 100 (366) 173 (63.4) M
Current Home 7.0 (0.0-18.0) -240 0.016" 123 (34.8) 230 (65.2) 1.80 0.180"
residence Container 80(3.0-18.0) 10 (24.4) 31(75.6) M
Level of fear Not afraid 50(0.0-12.00° 2544 <0.001" 13(565) 10 (43.5)° 100320  0.007*
during the Afraid 6.0 (0.0-14.0)° @ 46 (40.0) 69 (60.0)
earthquake Very affaid 80(00-180)° 74289  182(71.1)°
“Mann Whitney u test, "“Kruskal Wallis test, *Chi-square test, b>a
Table 3 Logistic regression analysis for factors affecting poor sleep quality
OR %95 Cl p

Age 1.205 1.027-1414 0.022
Gender (Ref: Male)
Female 1.165 0.710-1.913 0.546
School performance (Ref: Good)
Average 1.051 0.610-1.810 0.858
Poor 0.747 0.318-1.756 0.504
Relationship with parents (Ref: Good)
Average-Poor 2.230 1.327-3.746 0.002
Parental marital status (Ref: Married)
Seperated 2405 0.980-5.899 0.055
Mother's daily smart device usage (Ref: Less than 1 h)
1-2h 2.039 1.109-3.751 0.022
3 hand more 1.276 0.664-2.455 0.464
Father’s daily smart device usage (Ref: Less than 1 h)
1-2h 1.047 0.521-2.108 0.897
3 hand more 1.269 0.617-2613 0517
Adolescent’s daily smart device usage (Ref: Less than 1 h)
1-2h 0.409 0.164-1.021 0.056
3 h and more 0.531 0.228-1.238 0.143
Trapped under rubble (self/family member) (Ref: No)
Yes 1.591 0.811-3.123 0177
Loss of a relative in the earthquake (Ref: No)
Yes 1.253 0.719-2.185 0.426
Post-earthquake relocation (Ref: No)
Yes 0.967 0.543-1.721 0.909
Level of fear during the earthquake (Ref: Not afraid)
Afraid 1.655 0.582-4.710 0.345
Very afraid 2753 0.992-7.639 0.052
Smartphone addiction score 1.041 1.016-1.066 0.001

-2 Log likelihood: 431.779; Nagelkerke R% 0.232; Hosmer-lemeshow test p: 0.151

values of 31 for men and 33 for women, our study applied
the cutoff value of 29.5 from the adapted scale. In addi-
tion, the study conducted in Korea used a different scale.
It was also inferred that the high prevalence might be
attributable to the region’s already limited variety and
accessibility of social facilities, which became even more
restricted following the earthquake. In summary, the
prevalence of smartphone addiction may vary depending

on the country or local factors in the regions where the
study is conducted.

Sleep quality issues are common among adolescents.
The prevalence varies by country and age group. In stud-
ies conducted in Turkey in 2022 and 2024, the prevalence
of poor sleep quality was 58.7% and 53%, respectively [4,
34]. In studies conducted in South Korea in 2022, the
rates were 70.9% and 69% [30, 31]. In Brazil, a 2020 study
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found the rate to be 51.7%, while a 2023 study in Tuni-
sia reported 94%. Other studies found rates of 31% in
Nepal (2021), 55.3% in Greece (2018), and 29.1% in China
(2018) [38, 39, 40, 41, 42, 43]. In our study, 66.2% of par-
ticipants had poor sleep quality. The prevalence varies
across studies, but in the best-case scenario, one in three
adolescents experiences sleep disturbances, necessitating
further exploration of risk factors for sleep disorders.

While sleep disorders are expected to be more com-
mon in earthquake zones, few studies exist. A 2018 study
conducted in China with 6,182 adolescents found preva-
lence of poor sleep quality 29.1%. [44]. While factors like
smartphone, screen, and internet addiction continue to
disrupt sleep quality in modern life, the earthquake may
shift this distribution. Indeed, studies from earthquake
zones, such as one from China in 2018, showed that as
the fear experienced during the earthquake increased,
so did the frequency of sleep problems. Those injured or
who lost loved ones or witnessed death and injury dur-
ing the earthquake were more likely to experience sleep
problems [44]. A 2013 study from Japan found that chil-
dren whose homes were damaged, who were displaced,
or who lost loved ones experienced more frequent
sleep problems [45]. Similarly, in our study, individuals
most affected by the earthquake—those who lost loved
ones, lived in containers, felt intense fear during the
earthquake, or had to relocate—had poorer sleep qual-
ity. Given the trauma caused by the earthquake, this is
an expected outcome. However, further research and
advanced studies are needed to guide interventions for
improving sleep quality for a sensitive group like ado-
lescents still undergoing physical and psychological
development.

When examining the causes of sleep disorders, it is
essential to consider the frequency of smartphone usage
by parents and adolescents. A 2022 study conducted
in China with 4,287 students found that sleep quality
declined when smartphone usage exceeded two hours
[46]. In our study, smartphone usage of more than two
hours was also identified as a risk factor for poor sleep
quality. The direct impact of parents’ smartphone use on
adolescents, particularly a greater sensitivity to mater-
nal smartphone usage, may be linked to the fact that in
Turkish society, mothers typically take on more respon-
sibility for childcare. In the present study, most partici-
pating adolescents’ mothers were not employed (68.3%),
whereas a significant portion of the fathers were work-
ing (85.5%). Consequently, adolescents spent more time
at home with their mothers than their fathers, which
may explain their heightened sensitivity to their moth-
ers’ smartphone use. However, larger-scale studies are
needed to to explore this issue further.

When examining familial factors affecting sleep dis-
turbances, a 2022 study from the United States involving
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517 adolescents found that those with positive relation-
ships with their parents slept 26 min longer. Similarly,
a 2018 study in South Korea revealed that adolescents
receiving greater family support used smartphones less
frequently and consequently experienced fewer sleep
problems [47, 48]. A 2022 study in China also found that
individuals with poor relationships with their families
used smartphones more often and had poorer sleep qual-
ity [46]. Studies from Italy and the United States indicate
that adolescents with more supportive family relation-
ships exhibit higher sleep quality and longer sleep dura-
tion [22, 23]. Findings from a Canadian study suggest that
adolescents experiencing greater parental conflict sleep
for shorter durations [24]. In the present study, the fac-
tors most strongly affecting sleep quality were parents
living apart and poor relationships with parents. This
underscores the importance of family stability in adoles-
cent development and highlights how much adolescents
are influenced by their first role models in life. Families
should resolve conflicts without involving their children
and should not delay seeking family psychotherapy if
necessary.

Studies generally show that as adolescents age, the fre-
quency of poor sleep quality increases [25, 46, 49]. How-
ever, some studies found no change in sleep quality with
age [14, 32]. In our study, sleep quality declined with age.
As adolescents approach adulthood, expectations are
replaced by realities. Further studies are needed to pro-
vide more recommendations on how to help adolescents
transition smoothly into independent adult life.

Generally, females are more likely to experience poor
sleep quality, although some studies found no difference
between genders [4, 14, 34, 37, 39, 40, 46, 50, 51]. Our
study observed no significant difference in sleep quality
between genders.

Limitations

Due to the study’s cross-sectional design, causality assess-
ment is limited. Since the survey was conducted in a dis-
trict and the sample size is relatively small, the findings
cannot be generalized to the province or country. The
absence of a specific scale in assessing earthquake fear
and relying solely on a question-and-answer approach
can be considered another limitation of the study. Addi-
tionally, recall bias may have occurred as the data were
self-reported by participants. Although it is a widely used
scale in the literature, the Pittsburgh Sleep Quality Index
and its Turkish adaptation used in this study were not
explicitly developed for adolescents. The low Cronbach’s
alpha value in the application of the sleep quality scale,
which falls below both the original scale and its Turk-
ish adaptation but is still considered acceptable, can be
regarded as one of the study’s limitations.
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Conclusion

Numerous studies have demonstrated that mental
health disorders, including post-traumatic stress disor-
der (PTSD), depression, and anxiety disorders, are more
prevalent among adolescents residing in disaster-affected
areas. The relationship between smartphone addiction
and sleep quality has been widely studied in the litera-
ture, though studies on adolescents are more limited.
Our study is one of the first to examine this relationship
among adolescents in earthquake-affected regions. It was
determined that adolescents affected by the earthquake
experienced more frequent sleep disturbances. Maternal
smartphone usage, was a significant factor in adolescent
sleep disturbances. Finally, individuals with healthier
relationships with their parents had better sleep qual-
ity. As smartphones and other similar devices continue
to increase, future research on this topic should expand
and diversify. Studies targeting families with children
should not overlook the fact that appropriate technol-
ogy use behaviors in parents can serve as inspiration for
adolescents.
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